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study is to investigate the factors contributing to prevention of acute rheumatic fever and 
rheumatic heart disease in developing countries. This will offers appropriate knowledge 
to the care provider to identify risk factors for acute rheumatic fever and implement in-
terventions timely. The research questions are following: (1) What kinds of issues are 
important in prevention of ARF/RHD? (2) What general guideline focused on prevention 
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1. INTRODUCTION 
 
Acute rheumatic fever (ARF) and its sequelae rheumatic heart disease (RHD) are the 
major health issues, which affect children between 5-15 years of age mainly in develop-
ing countries as well as in aboriginal population of developed countries. 
[23]
  
 
This study is a part of the Arcada project called Professional Alliance For Development 
(PADet), which is an indigenous, not for profit, non-governmental humanitarian organi-
zation. PADet has three priority areas: sexual and reproductive health, HIV/AIDS pre-
vention and care, and food security. Since 1998 the organization has worked in these 
areas and has now grown into a well-established, supportive local non-governmental 
humanitarian organization. 
[40]
 
 
PADet has worked together with different international organizations through the years, 
and established a partnership with Arcada –University of Applied Sciences in Finland in 
2011.  
 
The authors worked equally to formulate this thesis work, Shrestha Usha focused main-
ly on new research of preventive measures and Kunwar Nabina on guidelines.  
1.1. Motivation to choice of research topic 
The motivation for the choice of this topic is the authors, whose field of interest is the 
cardiovascular system and problems related to this system and it makes more enthusias-
tic to learn more about the cardiac problems. When the authors worked in a cardiac cen-
ter, they saw lots of patients with cardiac problems. Among all cardiac problems, they 
found RHD as the most common disease in developing countries. 
 
The cases of ARF have declined in most developed countries. Many physicians have 
little or no practical experience with the diagnosis and management of this condition. 
ARF is associated with damage valve tissue within the heart. RHD can lead to a chronic 
condition and consequently to congestive heart failure (CHF), stroke, endocarditis and 
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death. Although, since early 1900’s ARF and RHD have been decreasing in developed 
countries, they continue to be a major cause of mortality among young people in devel-
oping countries. It was estimated all over the world over 15 million cases of RHD with 
new cases 282,000 and death 233,000 annually. 
[31]
 
1.2. Research aim and questions 
The aim of this study is to investigate the factors contributing to prevention of acute 
rheumatic fever and rheumatic heart disease in developing countries, which is one lead-
ing cause of life threating cardiovascular diseases in most developing countries. 
 
The following research questions will help to reach the aim of the study. 
1. What kinds of issues are important in prevention of ARF/RHD? 
2. What general guidelines focused on prevention of ARF/RHD exist? 
 
2. BACKGROUND 
 
In past, ARF causes morbidity and mortality, which makes significant health concerns 
especially in the developing countries. RHD is a major and the primary cause for ac-
quired valvular disease worldwide. The most and common symptom that comes first is 
arthritis. Cardiac involvement may include valvulitis, myocarditis, and pericarditis. 
Chorea occurs in some patients. Most of the physicians use the 1992 update of Jones 
criteria to make the diagnosis. Treatment should be given to the patients with the unique 
set of symptoms. The primary and secondary prophylaxis focuses on the current preven-
tion effort. 
[34] 
 
Due to the lack of resources for providing quality healthcare, inadequate expertise 
healthcare providers and a low level of awareness in the society, influence the expres-
sion of the disease in the community. In developing countries, more than half of the pa-
tients have ARF but they are not aware of those conditions due to lack of resources. To 
9 
 
protect further attacks, long-term prophylactic antibiotic therapy is required for chronic 
RHD. 
[13] 
 
In Nepal, 0.34% of admitted cases among all hospitals were sufferings from RHD. The 
incidence of RHD among school children is resorted as 1.35 per 10,000 in rural com-
munity of the hill region and 1.2 per 1000 in Kathmandu city. 
[30] 
 
RHD has become rare in most countries because of ARF and its chronic sequelae, but 
still remains unchecked in developing and poor countries. According to the research, 
mainly in North America and Europe, ARF and RHD are improved and observed close-
ly. However, some traditional views need to be improved or updated in view of the epi-
demiological shift of the past 50 years is still to be established, and improved data from 
developing countries are needed. Among populations with a high incidence of ARF, 
most of the doctors are adapting existing diagnostic guidelines to increase their sensitiv-
ity.  New approaches to primary prevention are given the limitations of primary prophy-
laxis as a population-based strategy. The most effective approach for control of 
ARF/RHD is secondary prophylaxis, which is best delivered as part of a coordinated 
control programme.
 [32] 
 
One of the notable part of the total heart disease is RHD. In the survey of 1994, it was 
estimated that 12 million individuals suffered from ARF/RHD worldwide. According to 
the World Health Organization (WHO) expert consultation on ARF/RHD, children and 
young adults in their most productive year are the ones with the most catastrophic ef-
fects of ARF/RHD. The individual with RHD requires cardiac valve surgery within 5-
10 years. The mortality rate of RHD varies from 0.5 per 100,000 populations in Den-
mark, 8.2 per 100,000 populations in China and the estimated annual number of deaths 
from RHD in 2000 was 332,000 worldwide. The overall mortality rate per 100,000 pop-
ulations varied from 1.8 in the WHO region of the America, to 7.6 in WHO South East 
Asian region. The annual incidence of RHD in developed countries began to decrease in 
20
th
 century, with an apparent decrease after the 1950’s, which is now below 1.0 per 
100,000 populations. Certain studies conducted in developing countries stated that the 
incidence rates ranging from ‘1.0 per 100,000 school age children Costa Rica’, ‘72.2 per 
100,000 in French Polynesia’, ‘100 per 100,000 in Sweden’, and ‘150 per 100,000 in 
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China’. Since, hospitals data are the single available data in many developing countries, 
and the morbidity data often given are with biased information about magnitude of dis-
ease, and with such data accounts for 12% - 65% of hospital admissions related to car-
diovascular disease. [14] 
2.1. Introduction to disease 
This section contains the detailed information about the acute rheumatic fever (ARF) 
and rheumatic heart disease (RHD).  
 
2.1.1. Definition and Etiology 
ARF is a result of an autoimmune response to infection with group A streptococcus. 
Though, the morbidity and some mortality are significantly due to acute illness. And 
also the long-term damage to heart valves i.e. RHD, which arises after the major clinical 
and public health effects. 
[22] 
 
ARF and RHD are a diffuse inflammatory disease, which is a delayed response of an 
infection by group A beta-hemolytic streptococcus. Although ARF and RHD are rare in 
developed countries, the incidence ratio of these diseases is still high in developing 
countries. In many parts in the world, RHD is still the leading cause of death from heart 
disease in the 5-24 years of age group. 
[14]
 
 
2.1.2. Risk Factor 
Acute rheumatic fever develops in only relatively small percentage of clients after even 
a virulent bout of streptococcal infection. Therefore, there are some evidences of host 
predisposition. The link between incidence of disease and genetic have been studied 
with no clear correlation. 
[22]
 Once clients acquire ARF, they become more susceptible 
to a recurrent infection than the general population. In unprivileged areas, poor hygiene 
and overcrowding are risk factors for ARF infection. Probably, improving socioeco-
nomic conditions is the most effective measures against ARF infection and mostly im-
portant is to prevent acute rheumatic fever. In the affluent regions of western world cit-
ies where there is spacious housing and non-crowding, there is also low incidence of 
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ARF. Nevertheless, it is of-course quite important to treat streptococcal infections with 
an adequate antimicrobial regimen.
 [15]
  
 
2.1.3. Pathophysiology 
Usually, the pathogenesis of rheumatic heart disease starts after a throat infection result-
ing from an immune response consisting of humoral and cellular components, which is 
due to exposure to streptococcus pyogenes. “Antigenic mimicry in association with an 
abnormal host immune response is the cornerstone of pathophysiology, based on the 
triad of rheumatogenic group A streptococcal strain, genetically susceptible host, and 
aberrant host immune response. Streptococcus pyogenes contains M, T, and R surface 
proteins, which are all associated with bacterial adherence to throat epithelial cells. The 
role of autoimmune reactions in the pathogenesis of acute rheumatic fever was substan-
tiated when antibodies against group A streptococcus reacted with human heart prepara-
tions. After binding to the antigenic peptide, the particular human leukocyte antigen 
(HLA) complexes can initiate inappropriate T-cell activation. Molecular mimicry takes 
place between streptococcal M-protein and several cardiac proteins and different pat-
terns of T-cell antigen cross-recognition have been identified. Mannose binding lectin 
(MBL) is an acute-phase inflammatory protein that functions as a soluble pathogen 
recognition receptor. MBL binds to wide range of sugars on the surface of pathogens 
and plays a major part in innate immunity because of its ability to opsonize pathogens, 
enhancing their phagocytosis and activating the complement cascade via the lectin 
pathway.” [22]  
 
Diffusive, proliferative, and exudative inflammatory processes are produce by ARF. 
There is involvement of the heart, joints, subcutaneous tissues, central nervous system 
and skin in ARF. Although the exact pathogenesis is not clear, it is probably due to an 
abnormal humoral and cell-mediated response to streptococcal cell-membrane antigens. 
These antigen binds to receptors in the heart, tissues, and joints; thus begins the auto-
immune response. The inflammatory process often produces permanent and severe heart 
damage, which may also cause death. 
[14]
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2.1.4. Clinical Manifestations 
 
Acute rheumatic fever mostly follows a streptococcal infection of the naso-pharynx. 
 
Major manifestations usually include: - 
 Arthritis: Arthritis, a prominent finding, is usually very painful and migratory. 
It often affects the larger joints, such as ankles, knees, elbows, shoulders and 
wrists. The arthritis may or may not be symmetric. If aspirin is taken early in the 
course of the disease, these symptoms may not be as apparent. Joint symptoms 
may last hours or days.  
 Carditis: Carditis is one of the most common manifestations of the acute rheu-
matic fever, and has the most destructive consequences. Characteristics include a 
significant friction rub, and congestive heart failure (CHF) and many more. 
Chest pain may be present due to pericardial inflammation and sometimes there 
is also myocardial involvement that produces atrioventricular (AV) conduction 
defects or atrial fibrillation.  
 Subcutaneous Nodules: Subcutaneous nodules are usually small, painless, firm 
nodules that adhere loosely to the tendon sheaths (especially in knees, knuckles 
and elbows). They are usually distinct only during the first week or so of the dis-
ease and only in children.  
 Erythema Marginatum: Erythema marginatum is unusual rash that is seen 
primarily on the trunk. The lesions are crescent-shaped and have clear centers, 
also the rash is transitory and may change its appearance in a minutes or hours. 
 Chorea: Chorea (Sydenham chorea, St. Vitus dance) is a kind of disorder relat-
ed to the central nervous system, which is manifested by sudden, irregular, aim-
less, involuntary movements. The chorea may disappear without treatment and 
has no permanent sequelae. 
[23]
 
Minor manifestations usually include: - 
 Fever, Abdominal pain, Weakness, Malaise, Weight loss and Anorexia. [23] 
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2.1.5. Diagnosis and Investigations 
 
There is no definite test available to diagnose acute rheumatic fever. However, Jones 
criteria and WHO guideline assesses to diagnose and helps to minimize over diagnose. 
 
Considering different management protocol world widely, the Indian academy of paedi-
atric had formulated diagnostic guidelines in the management of acute rheumatic fever, 
which illustrates as follows: 
i. “First episode: Two major or one major and two minor criteria plus supportive 
evidence of previous streptococcal throat infection. 
ii. Recurrence in a patient without established heart disease: Two major or one ma-
jor and two minor criteria plus supportive evidence of previous streptococcal 
throat infection. 
iii. Recurrence in a patient with established heart disease: Two minor criteria plus 
supportive evidence of previous streptococcal throat infection. 
iv. Indicators of recurrence of acute rheumatic fever in established heart disease: 
o New murmur / change in pre-existing murmur.  
o Pericardial rub / other evidence of pericarditis. 
o Unexplained congestive cardiac failure (CCF) including cardiomegaly. 
v. Rheumatic chorea and insidious onset carditis: No need for any major criteria or 
supportive evidence of streptococcal throat infection. 
vi. Recurrence: A new episode of ARF following an episode of GABHS occurring 
after 8 weeks following stopping treatment. 
vii. Rebound: Manifestations of ARF occurring within 4-6 weeks of stopping thera-
py or while tapering medications. 
viii. Relapse: Worsening of ARF while under treatment often with carditis. 
ix. Subclinical carditis: Clinical examination is normal with abnormal echocardio-
gram: 30% of patients with chorea present with subclinical carditis.  
x. Indolent carditis: Patients present with persistent features cardiomegaly, conges-
tive heart failure (CHF) and murmurs with no/ few features of carditis.” [23] 
Investigation includes complete blood count, an erythrocyte sedimentation rate, a C-
reactive protein, a throat culture, rapid streptococcal antigen test, and anti-streptolysin O 
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test (ASO), chest x-ray, electrocardiogram and also echocardiogram is compulsory to 
identify of subclinical carditis. 
[20, 23] 
 
2.1.6. Preventive measures or strategies  
Preventive strategies for the acute rheumatic fever are the most tempting choice for con-
tinual disease control in developing countries. And the symptomatic relief is also most 
important before entering to treatment strategies, which includes all the definite diagno-
sis management. Medical mediation prevents the initial attack of acute rheumatic fever 
or disease relapse, which is located on the eradication of group A streptococcus with 
Penicillin. 
[22] 
 
The well establishment of antibiotic prophylaxis and total eradication of advanced 
rheumatic heart disease could be achieved with combination of broader changes e.g. 
improved living condition, education and awareness. 
[22] 
 
The prevention strategies of ARF/RHD on many countries are attempted in various lev-
els. Primordial and primary prevention aims is to stop a disease to occur within the first 
place, whereas secondary and tertiary prevention aims is to limit the development and 
decrease the consequences of the established disease. 
[15]
 
 
2.1.6.1. Primordial prevention 
Community based prevention is to eliminate risk factor within the community. It is 
based on the socio-economic development, which directly affects hygiene, access to 
medical care and living condition. Before starting of antibiotic era, the developed na-
tions has achieved decline in ARF incidence, which has been associated to improved 
living conditions in the USA and Western Europe. However, only improvement in eco-
nomic condition does not give full protection against ARF and RHD, as reported in 
USA and northern Italy. 
[22]  
 
According to Australian guideline (2012), “Primordial prevention is known as prevent-
ing the acquisition of GAS infection in context of ARF/RHD through implementing ac-
tions and measures that target environmental, economic, social and behavioral condi-
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tions, cultural patterns of living that are known to increase the risk factor of such infec-
tions”. [15] The aim of the primordial prevention is to control or decrease the develop-
ment of risk factors to end up as ARF/RHD in an elevated risk population through im-
plementation of various non-pharmacological actions, which helps to reduce the occur-
rence of ARF/ RHD. 
[15] 
 
Primordial prevention was categorized mainly into two parts that are health education as 
prevention and health personnel training. 
 
i. Health education as prevention 
The purpose of health education is to positively influence the health behavior of indi-
viduals and communities as well as the living and working conditions that influence 
their health. Health education is a social science that draws from the biological, envi-
ronmental, psychological, physical and medical sciences to promote health and prevent 
disease, disability and premature death through education-driven voluntary behavior 
change activities. Health education is the development of individual, group, institution-
al, community and systemic strategies to improve health knowledge, attitudes, skills and 
behavior. Health education activities are really important for the prevention of diseases. 
These activities should address both secondary and primary prevention. These activities 
are organized by trained doctors, nurses and teacher and taught to the public to prevent. 
These activities focus on the importance of recognizing and reporting especially sore 
throats to minimize and avoid the spread of infection and the treatment of sore throats 
properly, effectively and the importance of complying with prescribed treatment re-
gimes. 
[14] 
 
Health education activities are provided in schools, colleges and communities effective-
ly communicate the health message and for increasing awareness. Health education is a 
part of teamwork to create an environment in which students feel empowered to make 
healthy choices and create a caring community. Electronic media plays a vital role to 
give the message and information to the public how to prevent such kind of diseases. 
The commitment of the school and school health services to the health education of 
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children is of tremendous importance when implementing ARF/RHD control pro-
grammes. 
[14] 
 
ii. Health personnel training 
Preventing ARF/RHD programmes require that all the members of the health teams 
have clearly identified roles and responsibilities and for this prevention they received 
appropriate training at regular intervals. Training should be given to the all physician as 
well as non-physician health care providers who are involved in secondary and primary 
prevention activities. In developing countries public health nurses are essential for run-
ning ARF/RHD preventing programmes especially in planning, coordinating and im-
plementing such programmes where there are limited doctors. Training courses also in-
cludes procedures for penicillin skin testing and for treating anaphylactic reactions. 
Training programs should stress the importance of detection, diagnosis and appropriate 
treatment of streptococcal pharyngitis as well as detecting ARF/RHD and monitoring 
compliance to secondary prophylaxis. Health education improves the health status of 
individuals, families, communities, states, and the nation. Health education enhances the 
quality of life for all people. Health education reduces premature deaths. By focusing on 
prevention, health education reduces the costs that individuals, employers, families, in-
surance companies, medical facilities, communities, the state and the nation would 
spend on medical treatment. 
[14]
  
 
2.1.6.2. Primary prevention 
 
According to WHO (2004), “The primary prevention of rheumatic fever is defined as 
the adequate antibiotic therapy of group A streptococcal upper respiratory tract infec-
tions (URTI) to prevent an initial attack of acute ARF. Primary prevention is adminis-
tered only when there is group A streptococcal URTI. The therapy is therefore intermit-
tent, in contrast to the therapy used for the secondary prevention of ARF, where antibi-
otics are administered continuously.” [14] 
Although, for primary prevention the eradication of group A streptococcal carriage 
could be accomplished through sore throat screening and treatment of pharyngitis by 
oral antibiotics or intramuscular antibiotic. Moreover, still primary prevention in large-
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scale strategy has been neglected in the developing countries so; the targeted sub-
population with high prevalence of rheumatic heart disease might be fruitful and effi-
cient than present practice. 
[22] 
 
Primary prevention concludes that the risk factor for ARF and RHD, especially the ex-
istence of GAS infection is present in a given population. Primary prevention treatment 
should target populations with high risk. According to author, the hypothesis applied as 
GAS is present in all populations, both rich and poor, and those with and without high 
rates of ARF/RHD. 
[15]
 
 
2.1.6.3. Secondary prevention  
 
According to WHO (2004), “Secondary prevention of rheumatic fever is defined as the 
continuous administration of specific antibiotics to patients with a previous attack of 
ARF, or a well-documented RHD. The purpose is to prevent colonization or infection of 
the cocci and the development of recurrent attacks of ARF. Secondary prophylaxis is 
mandatory for all patients who have had an attack of ARF, whether or not they have re-
sidual rheumatic valvular heart disease.” [14] 
 
Secondary prevention pursuit to decrease the recurrent chronic ARF attacks by new 
group A streptococcal strains. Researchers prefer intramuscular injection of antibiotics 
therapy every 3-4 weeks after a chronic ARF attack rather than oral therapy, because it 
is proven adequacy and conformity of intramuscular injection. “The duration of second-
ary prophylaxis depends on the patients age, the date of their last attack, the most im-
portantly the presence and severity of rheumatic heart disease.” [22] Some institution has 
suggested for long term or lifelong antibiotic therapy, while the risk of relapse is high in 
highly endemic region. 
[22] 
 
Secondary prophylaxis could not be delivered effectively within the community if the 
programme is not registered and due to poor setting issues has occurred in several pro-
grammes. “Education use of health workers with strong local community links, and in-
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tegration into existing primary care networks are paramount to improve the efficiency of 
community based secondary prevention programmes.” [22] 
Table 1. International recommendation for secondary prophylaxis of ARF. (Marijon et al., 2012) 
 
 
Intramuscular Ben-
zathine      benzyl 
penicillin dose by 
patient weight  
Interval of         
Benzathine       
benzyl penicil-
lin injections 
Oral alternative treat-
ments (dose) 
Duration 
 
WHO, 
2001 
 30 kg: 6000 000 
IU:  30 kg: 1200 
000 IU 
21 days if high 
risk; 28 days if 
low risk 
Phenoxymethyl penicillin 
(250 mg twice a day); 
Sulphonamide ( 30 kg: 
500 mg daily;  30 kg: 
1000 mg daily); Erythro-
mycin (250 mg twice a 
day) 
No carditis: for 5 
years or until 18 
years of age*; re-
solved carditis: for 
10 years or until at 
least 25 years of 
age*; moderate to 
severe RHD or sur-
gery: lifelong  
Austral-
ia, 2006 
 20 kg: 600 000 IU; 
 20 kg: 1200 000 IU 
28 days; 21 
days if high risk  
Phenoxymethylpenicillin 
(250 mg twice a day); 
Erythromycin (250 mag 
twice a day) 
No carditis: for 10 
years or until 21 
years of age*; re-
solved carditis or 
mild RHD: for 10 
years or until 21 
years of age*; mod-
erate RHD: until 35 
years of age; severe 
RHD or surgery: 
until at least 40 years 
of age 
India, 
2008 
 27 kg: 600 000 IU; 
 27 kg: 1200 000 IU 
15 days if   27 
kg; 21 days if 
 27 kg 
Phenoxymethylpenicillin 
(250 mg twice a day in 
children; 500 mg twice a 
day in adults); Erythro-
mycin (20 mg/kg; maxi-
mum dose 500 mg) 
No carditis: for 5 
years or until 18 
years of age*; mild 
to moderate carditis 
or healed carditis: for 
10 years or until 25 
years of age*; sever 
RHD or post inter-
vention: lifelong or 
until 40 years of age 
 
 
USA, 
2009 
 
 27 kg: 600 000 IU; 
 27 kg: 1200 000 IU 
 
28 days; 21 
days if having 
recurrent at-
tacks 
Phenoxymethylpenicillin 
(250 mg twice a day); 
Sulphonamide ( 27 kg: 
500 mg daily;  27 kg 
1000 mg daily); Macro-
lide (dose variable) 
No carditis: for 5 
years or until 21 
years of age*; re-
solves carditis: for 10 
years or until 21 
years of age*; RHD: 
for 10 years or until 
40 years of age*; 
consider lifelong if 
high risk 
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3. THEORETICAL FRAMEWORK 
 
Polit et al., (2001) stated that the framework is the conceptual base of the research but 
theory and a conceptual model is not important as framework in all research.  Although, 
the research based on theory; the framework is named as theoretical framework whereas 
research based on a conceptual model is named as conceptual framework. The terms 
conceptual model, conceptual framework, and theoretical framework are used recipro-
cally. 
[27]
  
 
The theory chosen for this study is The Newman Systems Model by Betty Newman.  
The model was originally developed and used in 1970 at the University of California, 
Los Angeles. It provides a multi-dimensional and comprehensive framework of deliver-
ing adaptable holistic and system based perspective health care for nursing. 
[35] 
 
Health  
 
Betty Newman stated that health is a continuum process from wellness to illness in life 
that is dynamic in character and constantly changing. “Optimal wellness or stability in-
dicates that the total system needs are being met. A reduced state of wellness is the re-
sult of unmet systemic needs.” [26] 
 
Watson defined health as “unity and harmony within the body, mind, and soul”, which 
is originally borrowed from WHO definition, it defined health as “the positive state of 
physical, mental, and, social well-being with the inclusion of three elements: (i) a high 
level of overall physical, mental, and social functioning; (ii) a general adaptive-
maintenance level of daily functioning; (iii) the absence of illness. (or the presence of 
efforts that lead to its absence)” [26] 
 
Prevention as intervention 
 
Newman stated that the intervention is essential to support the client, retain, sustain, or 
manage system stability which might takes place earlier or later. Interventions are based 
on factual amount of ‘reaction,’ ‘resources,’ ‘goals,’ and ‘anticipated outcomes’. New-
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man mentioned three levels of intervention that is primary prevention, secondary pre-
vention and tertiary prevention. 
[26] 
 
Firstly, primary prevention as intervention is based on the early detection of the stressor 
while the risk factor is known but response has not developed yet. The main goal of this 
intervention is to decrease the level of responsive factors and to reduce the chances of 
confrontation with the stressor. 
[26] 
 
Secondly, secondary prevention as intervention or treatment was initiated when the 
stress have developed. The clients both internal and external willpower is used to 
“strengthen internal lines of resistance, reduce the reaction, and increase resistance fac-
tors”. [26] 
 
Lastly, tertiary prevention follows the intervention or treatment and secondary interven-
tion stage. The main objective of tertiary prevention is to maintain optimal wellness by 
preserving relapse of occurrence. Tertiary prevention targets the client stabilization, 
which is reversible action toward primary prevention. “As example would be avoidance 
of stressors known to be hazardous to the client”. [26] 
 
4. METHODOLOGY 
 
Qualitative approach has been applied by inductive content analysis to review the litera-
ture. A literature review has been used for this study, which assists the authors to get a 
clear knowledge about the area of the study. As the authors used literature review, the 
information about the study was collected from the pre-existing scientific research data. 
And also it helped the authors to explore about the different theories and existing scien-
tific research articles. 
 
During this study, published studies related to prevention of acute rheumatic fever and 
rheumatic heart disease was targeted. According to the fact that the study is based on 
prevention of ARF/RHD on the highly risk population with GAS infection.  
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4.1. Literature Review 
A literature review is a compression study and interpretation of the articles that address-
es a specific topic. In literature review, one tries to find the answer to the specific ques-
tion. 
[29] 
 
The literature review helps the author to identify different theories and previous re-
search on the topic. Literature review is an ongoing process, which helps the author to 
identify the relevant theories and relevant research studies. 
 
Literature review is important in research as the literature review helps to summarize 
the literature of one topic. There are many researches available, so it will be easy for 
reader to get assimilated information on one certain topic in one place. 
[29]
 
4.2. Content Analysis 
In accordance to Polit et al., (2001), “Content analysis is the process of organizing and 
integrating narrative, qualitative information according to emerging themes and con-
cepts; classically, a procedure for analyzing written or verbal communications in a sys-
tematic fashion, typically with the goal of quantitatively measuring variables.” [27] 
 
Qualitative content analysis in divided in manifest and latent content. A condensed 
meaning unit, coding and creating categories is used to formulate a theme, which can be 
considered as an appearance of the whole context of the content. 
[24]
 
Content analysis is a method of analyzing data from documents to get the result that 
gives the answer to the questions. The inductive content analysis is used on the basis of 
earlier researches. 
[25] 
The inductive content analysis is suggested for those studies 
“where there is not enough knowledge about the phenomenon or if this knowledge is 
fragmented”. [25] However inductive content analysis method started with open coding, 
creating categories and abstraction. 
[25]
 
 
In this study, authors used qualitative content analysis allying the methods of Grane-
heim & Lundman, (2004) and Elo & Kyngäs, (2008). The selected articles and guide-
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lines were read several times to understand and to get a proper theme. The data were 
reviewed by deriving the measuring units from the content of the documents by using 
different color pens to distinguish the substance. Afterward condensed units, subcatego-
ries, and finally category were formulated, which is explained in detail in result portion. 
4.3. Validity and Reliability  
Validity and reliability are the criteria for assessing the measurement of qualitative and 
quantitative data. 
                                                                                                                                                                    
Polit et al., (2001) describes, “ Validity is the degree to which an instrument measures 
with it is supposed to be measuring”. [27] In other word, “validity is defined as the de-
gree to which researcher has measured what he has set out to measure.” [36] Although 
the term measurement procedure refers that validity is the ability of an instrument to 
measure what it is designed to measure. 
[36] 
 
Therefore in this study, validity refers to level to which the research method has been 
able to meet the aim of the study. The aim of this study is to investigate the factors con-
tributing to prevention of acute rheumatic fever and rheumatic heart disease in develop-
ing countries. While answering the questions and by using scientifically based articles 
and guidelines the authors believe that the study was valid and will find its aim. 
 
According to Polit et al., (2001), “Reliability refers to the consistency with which an 
instrument measures the attribute.” [27] In this study, reliability refers to uniformity of 
the finding that the fact produces similar result as in earlier research. By the use of reli-
able database suggested from Arcada, which proofs the collected articles and guidelines 
are reliable hence, the result of the study is reliable. 
4.4. Problems encountered in the study 
In the beginning, the challenge for authors is the search process with the use of appro-
priate keywords related to the topic via the database search engine. Since the database 
showed pile of articles, though authors read the abstract of the documents thoroughly 
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that consumed maximum time. Further, authors tried the best to come up with suitable 
materials, which were concerned to the topic and also provide the answer to the research 
questions.  
 
Moreover, while collecting material most of the articles needed passwords to access 
therefore authors have worked only with the available articles, which are of free access.  
In addition, nationwide guidelines are so limited thus the author got difficulties to find 
proper guidelines.  
4.5. Ethical consideration 
“Ethics, in other word moral philosophy, the discipline concerned with what is morally 
good and bad, right and wrong. The term is also applied to any system or theory of mor-
al values or principles.” [37] In other word, “Ethics is a that branch of philosophy dealing 
with values relating to human conduct, with respect to the rightness and wrongness of 
certain actions and to the goodness and badness of the motives and ends of such ac-
tions.” [38] 
 
Authors have written and presented the short thesis plan to the supervisor before starting 
research to avoid violation. The writing of this paper is carried out a commissioned the-
sis as a part of project PADeT, which is under the supervision of Solveig Sundell.  
 
The authors studied thoroughly the good scientific practice prepared by Arcada ethical 
committee. In the study the author’s used evidence based scientific articles following 
the Arcada’s ethical rules and thesis guideline. [39] 
 
In this paper, scientifically approved articles were used carefully to conduct the research 
and to record and report results. The work, content and findings of other researchers 
were cautiously referenced and cited to avoid plagiarisms. In addition, the information 
of the chosen literatures was not misrepresented. Furthermore, authors have made every 
effort to stick within the ethics of Arcada.  
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5. RESULTS 
 
Considering and binding within nursing perspective the authors present and summarize 
the facts results, which are mainly focused on preventive measures rather than curative. 
Though data were analyzed inward primordial prevention and primary rather than sec-
ondary and tertiary prevention of ARF/RHD. 
 
In addition, authors attempt to get an appropriate answer to the research questions based 
on the reviewed literature for the study.  
5.1. The Search Process  
The authors chose literatures carefully within criteria to achieve the study aim and illus-
trate the way in which data are. The articles were chosen for inductive content analysis 
answering the research question used in the study. The inclusion and exclusion proce-
dure was performed to review the preventive measures of ARF/RHD and different na-
tional guidelines as well. The topics of the articles were not enough but the content and 
the articles that did not fill the study criteria were omitted and were also not considered.  
 
Table 2. Shows the criteria used during inclusion and exclusion 
Including Criteria  Excluding Criteria 
-Articles related to the study 
-Articles with free assess 
-Articles written only in English language 
-Articles written by scholar 
-Articles available with full PDF format 
-Articles with free text 
-Articles with abstract  
-All articles that were not published in 
English language 
-Articles that were older than our limita-
tion (1999) 
-Non-scientific articles 
-Non-relevant articles for  the study.  
-Articles that charges 
  
25 
 
-Scientifically approved articles 
-Studies that approaches the nursing inter-
vention. 
-Articles with scholarly (peer viewed) 
journals 
 
5.2. Material  
All the chosen materials are in English language, scholarly (peer viewed) journals with 
full text retrieved from authentic databases suggested for use by Arcada. They are scien-
tific works from professional researchers institutional without additional payment. 
 
The literatures were obtained and gathered via Nelli-Portal an electronic database 
through MetaSearch using the drop down category - Health Care, Occupational Thera-
py, Physiotherapy, Sport Media Culture - which contained 40 databases. 
 
The following common databases: Academic Search Elite  (EBSCO), CINAHL (EB-
SCO), PubMed, Google Scholar, Science Direct, dictionaries and also references from 
articles and books were used to find the total number of papers using the keywords. 
 
Table 3. Shows the database search process of Articles 
Database         Keywords Year range  Result Used Arti-
cles 
Pubmed Epidemiology, rheumatic fe-
ver, rheumatic heart disease 
1999-2013 120 4 
CINAHL (EB-
SCO) 
Incidence, rheumatic fever, 
worldwide 
2001-2013 35 2 
Preventive measures, rheu-
matic fever, rheumatic heart 
disease 
2001-2013 538 2 
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Academic Search 
Elite  (EBSCO) 
Preventive measure, rheumat-
ic fever, rheumatic heart dis-
ease 
2001-2013 3,054 3 
Science Direct Preventive measure, rheumat-
ic fever, rheumatic heart dis-
ease 
2001-2013 103 2 
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Table 4. Shows the database search process of guideline. 
Database         Keywords Year range Result Used 
Guidelines 
Pubmed Guideline, rheumatic fe-
ver, rheumatic heart dis-
ease 
2000-2013 22 2 
Google Scholar Guideline for prevention 
of rheumatic fever 
2000-2013 17,200 3 
WHO, rheumatic fever 2000-2013 15,300 1 
Academic Search 
Elite  (EBSCO) 
Rheumatic fever, rheu-
matic heart disease 
1999-2013 17 1 
Google  
[National Guideline 
Clearinghouse 
(www.guidelines.gov)] 
Australia, guideline, 
rheumatic fever, rheumat-
ic heart disease 
- - 1 
 8 
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5.3. Analysis 
Firstly, the selected articles and guidelines were read thoroughly several times to under-
stand and to get a proper theme. 
 
Secondly, the data were reviewed by deriving measuring units from literatures then 
forming condensed meaning units, subcategories and finally category using different 
color pens. 
 
Lastly, the authors formulated a theme, grouped into 5 categories and 15 sub-categories 
using the inductive content analysis. 
 
The study is based on the earlier scientific theories, researches and guidelines. The table 
below shows the list of articles and guidelines including the contents and results that 
were used for content analysis in the study. 
 
Table 5. Summary of used research articles for content analysis. 
Author Title Year  Content Result  
Mincham 
et al. 
Patient views on the 
management of 
rheumatic fever and 
rheumatic heart dis-
ease in the Kimber-
ley: A qualitative 
study 
2003 The author used 
qualitative data 
collection method 
by using simple 
interview with the 
participant living in 
the Kimberly popu-
lation of Australia 
to find out the 
knowledge of man-
agement process of 
rheumatic fever 
(ARF) and rheu-
matic heart disease 
(RHD). 
Article presents the participants 
different level of knowledge and 
understanding regarding ARF/RHD 
and its management with medica-
tion compliance and personnel ser-
vices. 
Kasmaei Mothers’ knowledge 
about acute rheumatic 
2008  Researcher had 
used quantitative 
Within 500 participants only 443 
had responded with high 86% of 
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et al. fever  questionnaire 
method with 500 
clients with five 
aspect of rheumatic 
fever and answer 
was scored in per-
centage.  
knowledge regarding treatment 
whereas only 4% had knowledge 
about symptoms. 
Okello et 
al. 
Socioeconomic and 
environment risk fac-
tors among rheumatic 
heart patients in 
Uganda 
2012 Qualitative case 
control method was 
used in this re-
search with total 
486 participants 
divided into two 
equal parts to rule 
out the risk factors. 
Data found out by interviewing the 
participant’s shows that the risk 
factor in this research was poor 
living condition and remote setting. 
Kumar et 
al. 
Epidemiology of 
group A streptococcal 
pharyngitis & impeti-
go: A cross-sectional 
& follow up study in 
a rural community of 
northern India  
2009 In this research 
total 4249 partici-
pants aged 5-15yrs 
was used with 
cross-sectional 
method for survey 
with p value data 
was analyzed. 
Group A strepto-
coccal pyogenes 
ruled out by stand-
ard throat culture 
swab for pharyngi-
tis and skin test for 
impetigo.  
Survey result shows that the phar-
yngitis without GAS was common 
respectively in winter than summer. 
Nordet et 
al. 
Prevention and con-
trol of rheumatic fe-
ver and rheumatic 
heart disease: the 
Cuban experience 
(1986-1996-2002) 
2007 Imparting the 
knowledge regard-
ing ARF/RHD by 
involving the health 
personnel and 
community people 
did 15yrs long ob-
The results shows that the markedly 
decrease in incidence and aware of 
disease through the educational 
programme. 
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servational study. 
Allen et al. Rheumatic fever in 
Samoa: Education as 
Prevention 
2011 Pre-post survey 
with routine process 
focusing typical 
rheumatic fever 
concept guided by 
EM, SCM model 
questionnaire 
method was used, 
which was analyzed 
by SAS sampling 
technique. 
The finding shows that the educa-
tion plays a vital role to building up 
a belief towards each other   (be-
tween client and caregiver). 
Arvidsson 
et al. 
Experiences of 
health-promoting 
self-care in people 
living with rheumatic 
diseases 
2010 Unstructured open-
ended set of ques-
tions were used to 
interview 12 partic-
ipants, which was 
analyzed by de-
scriptive analytic 
tool.   
The respondents are positive   to-
ward experience of health- promo-
tion, they took self-care as dialogue 
with body and environment and 
power struggle against fighting with 
disease. 
Guili-
herme et 
al. 
Rheumatic fever and 
rheumatic heart dis-
ease: genetics and 
pathogenesis 
 
2007 The relation be-
tween genesis and 
pathogenesis factor 
leading to 
ARF/RHD was 
thoroughly studied 
looking by simula-
tion between strep-
tococcal pathogens 
and human pro-
teins. 
The results showed that considering 
all the relation between genetic and 
pathogens B and T cell plays the 
vital role to develop ARF. 
Utku et al. Acute 
Rheumatic fever in 
the Central Anatolia 
region of Turkey: a 
30 year experience in 
2011 Total 1,384 ARF 
admitted patient’s 
medical record was 
analyzed using 
standard tool to 
examine 1980-2009 
During 1980-2009 the frequency of 
ARF/RHD was detected high in the 
second decade but decreased in last 
decade.  
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a single center. the incidence and 
progress of disease. 
Mota et al. Limitations and per-
spectives with the 
approach to rheumat-
ic fever and rheumat-
ic heart disease 
2005 Various ideas of 
diagnosis and limi-
tations were exam-
ined through previ-
ous research articles 
and try to rule out 
drawback for un-
derstanding patho-
genetic mechanism 
of ARF/RHD. 
Considering all factors while the 
continuation towards follow up was 
needed with large scale of scientific 
investigation 
Carapetis 
et al. 
Epidemiology and 
prevention of group 
A streptococcal infec-
tions: acute respirato-
ry tract infections, 
skin infections, and 
their sequelae at the 
close of the twentieth 
century 
1999 In this article epi-
demiology and pre-
vention of GAS 
sequela in skin and 
respiratory tract 
was discussed. 
After analyzing all data from dif-
ferent areas the researcher found 
that the well planned prevention 
programme, proper studies of dis-
ease and operational public health 
program should be organized to 
prevent and control the GAS infec-
tion. 
Mayhew  Today's Health Prob-
lems and Health Edu-
cation 
2004 This article dis-
cussed the different 
perspective of 
health education 
e.g. disease preven-
tion, obstacles to 
health education, 
the health educa-
tor’s job, today’s 
health education 
content. 
Educating about the nature of the 
disease can be the solution for fur-
ther health problem. 
  
Carapetis Rheumatic heart dis-
ease in developing 
countries 
2007 This article repre-
sents the perspec-
tive of RHD in de-
veloping countries 
through analyzing 
Analyzing overall data from previ-
ous research the researcher found 
that, the developing countries need-
ed an urgent attention of the inter-
national public heath and research 
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various data from 
earlier research by 
content analysis 
method. 
communities for proper diagnose of 
ARF and RHD to prevent and con-
trol it. 
 
Table 6. Summary of used guideline for content analysis. 
Author           Title Year Content Conclusion 
WHO 
 
Rheumatic fever and 
Rheumatic Heart 
Disease – A report of 
WHO Expert Con-
sultation 
 
2004 
 
An evidence-based 
review for the diag-
nosis and manage-
ment of ARF and 
RHD. Authors used 
a qualitative method 
of data collection by 
sampling the data 
from the National 
Health and Medical 
Research Council 
levels of evidence 
for clinical interven-
tions and the US 
National Institutes of 
Health clinical 
guidelines 
Well-planned basic research stud-
ies for assessment with prompt 
diagnosis and effective use of lim-
ited financial and human resources 
 
Carapetis 
et al. 
The Australian 
guideline  for pre-
vention, diagno-
sis  and management 
of acute rheumatic 
fever and rheumatic 
heart disease 
2012 A developed guide-
line by deriving the 
materials from the 
updated and expands 
documentation from 
WHO and world-
wide organizations 
It is hard to define that the primor-
dial and primary prevention of 
ARF/RHD through vaccination or 
the eradication or treatment  of 
GAS infection 
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Bisno et al.  Practice Guidelines 
for the Diagnosis and 
Management of 
Group A Streptococ-
cal Pharyngitis 
2002 An update form of 
the further published 
guideline with addi-
tional relevant re-
search through out 
the years with an 
evidence review on 
clinical trails of GAS 
pharyngitis  
 
The author recommended throat 
culture and RADT for accurate 
diagnosis and the choice of drug: 
penicillin (for only those who were 
non-allergic to it) for treatment and 
management of the GAS pharyngi-
tis 
 
Thatai et 
al.  
Current Guidelines 
for the Treatment of 
Patients with Rheu-
matic fever 
1999 Reviewed the earlier 
guidelines in man-
agement and current 
principles of RHD 
and its sequelae 
The result shows that for preven-
tion of ARF, primarily prompt and 
appropriate treatment of strepto-
coccal pharyngitis is to be done as 
well as secondarily with long-term 
antibiotics reduces the recurrence 
and subsequent complications. 
Carr et al.  Rheumatic fever 
diagnosis, manage-
ment and secondary 
prevention: a New 
Zealand guideline 
2008 Peer review evi-
dence based as well 
as relevant literature 
with comprising 
experts and their 
consultation adapted 
for the New Zealand 
context. 
The authors summarizes the sensi-
tivity towards the diagnosis of 
ARF with helps for the reliable 
management of ARF with an detail 
effective and cost-effective sec-
ondary prevention strategies which 
reduces ARF recurrences and also 
reduce problem of RHD in highly 
risk population.  
Gerber et 
al.  
Prevention of Rheu-
matic Fever and Di-
agnosis and Treat-
ment of Acute Strep-
tococcal Pharyngitis: 
A Scientific State-
ment From the 
American Heart As-
sociation Rheumatic 
Fever, Endocarditis, 
2009 The statement is an 
update of the report 
on 1995 by the 
American Heart As-
sociation (AHA) 
Rheumatic Fever, 
Endocarditis, and 
Kawasaki disease 
committee, as well 
as included the latest 
Articles presents various hypothe-
sis those are unclear and un-proven 
concepts therefore well controlled 
studies must be established to pre-
vent the occurrence of acute rheu-
matic fever. 
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and Kawasaki Dis-
ease Committee of 
the Council on Car-
diovascular Disease 
in the young, the 
Interdisciplinary 
Council on Func-
tional Genomics and 
Translational Biolo-
gy, and the Interdis-
ciplinary Council on 
Quality of Care and 
Outcomes Research: 
Endorsed by the 
American Academy 
of Pediatrics 
research derived 
from evidence based 
data and classifica-
tion of recommenda-
tions for the diagno-
sis and treatment of 
GAS pharyngitis and 
also the secondary 
prevention of RF. 
 
Saxena et 
al. 
Consensus Guide-
lines on Pediatric 
Acute Rheumatic 
Fever and Rheumatic 
Heart Disease 
2008 Discussed, reviewed 
and recommenda-
tions about the dif-
ferences in manage-
ment protocol of 
earlier literatures and 
to formulate man-
agement of RF and 
its complications 
Article shows that initial diagnosis 
of GABHS pharyngitis and its 
treatment is the only way of prima-
ry prevention in the absence of 
effective streptococcal vaccine 
Carapetis 
et al. 
An Australian guide-
line for rheumatic 
fever and rheumatic 
heart disease: an 
abridged outline 
2007 A guideline briefly 
and short description 
that is helpful for 
health care practi-
tioner in primary 
care center for the 
control and diagno-
sis ARF/RHD.   
The result present that proper care 
planned strategy should bring into 
practice. 
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5.4. Abstraction Process and Interpretation 
In this chapter, the authors seek to answer the questions based on the collected data 
from the literatures. 
 
After reviewing and analyzing the literatures regarding to the research questions, which 
discusses latest issues and guidelines about prevention of ARF/RHD, education 
(knowledge) shows as a main theme. Generally, authors focused on the topic from a 
nursing perspective. 
 
From the gathered data from the literatures, the author’s were able to develop the theme 
and also to provide answers to the research questions as the categories and subcatego-
ries were based on paper aim and research questions. 
 
The figure below shows the process of theme formulation for the study. 
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Generating theme using Principle of Inductive Content Analysis 
Theme     Category    Sub Category
 
Figure 1. Illustrates the abstraction process 
 
 
Interpretation  
 
In this chapter author further describe the results of the study and will explain about the 
categories, which were formulated from the study.  
 
Education as Prevention 
(Knowledge)  
Health Education 
Opportunity to get direct and proper 
information 
Prevent occurrence of disease by improving 
understanding level 
Health Personnel  Training  
Remote setting population can get proper and 
full advantage  
Health personnel of health care center aware 
by updated educational programs 
Helps early detection of baseline disease 
Proper guidance for avoidance of risk factor 
Community Participation 
Health promotion campaign   
Build up trust between health worker and 
community 
Help the community to develop proper skills 
and knowledge to rule out and resolve their 
problems 
Dissemination of Information 
Health awareness among the population 
Explaining through Pamphlets, Charts, Leaflets 
Facilitate to exchange of information  
Broadcast health information 
Epidemiological Surveillance 
Acknowledgement the cost effective 
prevention 
Setting Priorities to improve behavior practice 
Register-based programs improved case 
detection 
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5.4.1. Education as Prevention (Knowledge) 
 
Acute rheumatic fever and its sequelae of rheumatic heart disease remains a major pub-
lic health problem, mainly in developing countries. 
[3,4,6,7,9,13,14,15,17,18,19,21]
 In contrast, 
ARF/RHD is rare and an occasional threat after years of inactivity in the industrialised 
countries. According to researchers, the epidemiology of ARF in industrialized nations 
had declined dramatically in the late nineteenth century with an unknown reason. 
[3,4,6,9,14,15,17,19,21]
 However, among isolated and rural population of industrialized coun-
tries there is high prevalence ratio of ARF/RHD. 
[1,13,14,15,17,18,19,20] 
 
ARF occurs as the consequence of group A   hemolytic streptococcal (GABHS) infec-
tions, that can be prevented and simply treated, 
[1,2,3,4,7]
 which is a challenge for 
healthcare administrators. 
[14,18]
 The disorder is mainly a disease of children among 5-15 
years of age, 
[1,2,4,5,10,13,14,15,18,19]
 and in temperate climates it usually occurs in winter and 
early spring. 
[1,14,15,16,17,18,19] 
Among all cardiac admissions, 25% to 40 % are the conse-
quent complication of chronic RHD. 
[17] 
 
Researches state that, the factor influence the highest rate of occurrence of the disease is 
limited access to health care services. 
[1,2,3,4,6,14,15,17,18,21] 
In addition, over-crowding, poor 
living condition, insufficient resources for quality health care, inadequate health care 
providers and mostly low level of awareness, lack of knowledge and awareness in the 
inhabitants about ARF/RHD contribute. 
[1,2,3,6,7,10,12,13,14,15,17,18,19,20,21]  
 
National levels of RHD control activities had developed for proper recording and re-
porting the occurrence of the disease and update the evidence-based guidelines, conduct 
health education program, training and health professional assets, increase community 
awareness program about ARF/RHD control and prevention.
 [1,3,5,6,10,14,15,18,21]  
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5.4.1.1 Health Education 
 
Health education is crucial in general population, to understand and identify the cause 
and to manage and recognize symptoms of the illness. Also health education activity 
improves knowledge on methods and benefits, which reduce and avoid the spread of 
infections. 
[2,5,6,7,10,12,14,15,17,18,21]  
 
Health education activities must refer to both primary and secondary preventive 
measures of ARF/RHD. 
[5,6,7,10,14,15,17,21] 
The activities were focused on certain popula-
tion and community with a face-to-face interview of individuals and with their relatives 
to acquire specific needs and limitation. 
[2,5,6,12,14]
 The programs should be conducted by 
professional health personnel such as trained doctors, nurses and instructors, which 
must be focused on community, teachers and parents of school-age children. 
[1,5,6,10,14,15,17,21]
  
 
In most cases prevention of initial attacks of ARF can be achieved by proper diagnosis 
and treatment of streptococcal infections.
 [1,5,6,8,10,13,14,15,17,18,19,20,21] 
One of the study 
finds that it is important to make an exact diagnosis of ARF: as over diagnosis could 
result in unnecessary dose of BPG and under diagnosis leads to suffering for reoccur-
rence attacks of ARF, further cardiac damage and premature death of individuals. 
[18] 
People are more vulnerable to have recurrent episodes of ARF if they have had previous 
history of ARF and that may also cause cardiac valves damage. 
[1,2,4,5,9,10,13,14,15,17,18,19,21]
 
Hence, the people with multiple occurrence of ARF have a progressive and the highest 
possibility of RHD. 
[1,2,4,5,6,8,9,10,13,14,15,17,18,19,21] 
 
GABHS infections are the initial cause of ARF. 
[1-11,13,14-21]
 Patients with GABHS pri-
marily appear with symptoms such as sore throat, difficulty to swallow, and fever.  Also 
headache, nausea, vomiting, and abdominal pain might be present in children. 
[2,4,5,6,10,14,15,17,18,19,21]
 Therefore, it is important for early recognition of sore throat to 
minimize the risk of ARF. Sufficient therapy is needed for GAS infection to prevent 
ARF. 
[5,10,13,14,15,16,17,19,21] 
In temperate climate mainly in winter and spring GAS infec-
tions occurs in school-aged children 5-15 years of age. 
[1,5,7,13,14,15,16,21]
 Generally strep-
tococcus carriers do not need additional antibiotic therapy as GABHS present inactively 
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in their pharynx with no sign of immunologic response to the organism. 
[16]
 Throat cul-
ture is a standard diagnosis method to confirm GAS infection. 
[1,2,4,5,6,7,9,10,14-21]
 While, 
routine throat culture is not necessary except in special condition for those who have 
completed antibiotic therapy course. 
[16]
  
 
5.4.1.2. Health Personnel Training 
 
Health Personnel Training is important to carry out health educational programs and 
training programs for the health care providers, which provides an appropriate and up-
date information about illness. Also training for health care personnel towards the dis-
ease improve to understand of history, proper diagnosis, planning, coordination and im-
plementation of appropriate prevention and treatment method of the disease. 
[1,2,5,6,14,15,17,18,21] 
The provincial, local and health unit as a part of medical education 
province conducts such programs via workshops, and conferences or updating health 
education with contribution of invited lectures and specialized doctors and nurses. The 
trainings are mainly for staff of local hospitals, primary health care centers, and clinics. 
[5,6,10,14]
  
 
In the study, there are rare incidents of ARF in most urban places, where there are 
trained health professional and practice with only few numbers of health care practition-
ers. 
[21]
 There is a huge irregularity in the management of ARF/RHD where there is lack 
of up-to-date knowledge, training and experience, which sometime result in improper 
management of these illnesses. 
[1,5,6,11,13,14,15,18,20,21]
 In developing countries where there 
is an insufficient availability of physicians, public health nurses are important to run 
ARF/RHD prevention programmes by planning, organizing and implementing. 
[14,15] 
 
The determinant key factors were the accessibility and adequacy of the health services 
and presence of active members and follow up systems. In contrast, in public health 
center where there is active follow up of BPG, adherence is significantly better by dedi-
cation of staff member who administers the BPG. 
[1,2,5,6,7,13,14,21]
 Therefore, well-
structured medical supporting system with better quality and easy availability of medi-
cal care and treatment for all inhabitants reduces the episode of ARF. 
[5,6,14,15,17,18,21]  
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According to literature it is essential for a well-planned, initial analysis of a prospective, 
and longitudinal research to understand absolute epidemiology of GAS infection in de-
veloping countries for successful implementation of public health prevention program. 
[5,6,14]
 Further a well-documented case population based epidemiologic study of illness 
with a close observation history of GAS infection would be useful for diagnosis and get-
ting aware of a high incidence of GAS infection in the general public. 
[5,6,14,19,21]
 In addi-
tion, proper treatment of respiratory tract infections, and establishing less crowded envi-
ronments were significant aspects for better quality of health services to reduce the 
prevalence of the illness 
[10,14,15,17,18,19,21]
  
 
In accordance to provide accessibility to prevention, screening, and other services, mo-
bile screening should be organized at school and community level where health facili-
ties are not available or at a far distance from the general population. 
[3,5,6,14]
 Early de-
tection of GAS infection can prevent a recurrent episode of ARF and reduce the rate of 
RHD that also may leads to premature cardiac death. 
[2,5,6,10,11,14,15,17,18,19,21]
 Henceforth, 
training among primary care doctors about the proper diagnosis and treatment of 
GABHS infection benefits to decrease the incidence of ARF/RHD and progress the lev-
el of economic status in developing countries. 
[1,4,5,6,10,14,15,16,21] 
Patient should get appro-
priate antimicrobial therapy to destroy the organism (GAS) from the body. 
[14,15,16,17,21]
 
Furthermore, prompt diagnosis and treatment of patients with GAS infection is essential 
to decrease the risk of spread of the organism, allows fast recovery of the patient, and 
also reduces the morbidity rate with illness. 
[1,2,5,6,10,14,15,17,18,19,21] 
 
Similarly, the primordial prevention of ARF/RHD is fundamental by reducing higher 
risk and direct exposure of GAS infection, which needs drastic improvement in living 
conditions, diminishing household overcrowding, individual behavior, better hygiene 
infrastructure, and socio-economic development, on top improvement of access to 
health system. 
[1,3,5,6,10,11,14,15,17,18,21]
 The risk of ARF is tremendously less in adult com-
parison to school-aged children. 
[2,6,14,15,16]
 Correspondingly, poor communication could 
result in poor understanding of the illness and adverse effect resulting negative treat-
ment and management. 
[1,2,5,6,7,8,10,11,14]
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5.4.1.3. Community Participation 
 
Community participation is the best way to spread message by promoting health cam-
paign, helping the community to develop proper skills and knowledge to rule out and 
resolve their problems and building up trust between health worker and 
ty.  For this purpose, approaches should be focused on a coordinated control program 
for expanding BPG adherence and clinical follow up for person with RHD. 
[1,2,5,6,10,14,21]
  
 
To enhance the uses of resources and awareness of problems relating to ARF and RHD 
management, the workshops were conducted by public health personnel and local ex-
pert. 
[1,6,14]
 In addition, some researcher proposes that, not only the prevention cam-
paigns need to be focused on upper respiratory tract infection but also the throat and 
skin infections pathogenesis, which causes ARF, should also be focused on. 
[4,5,10] 
In 
native people in industrialized nations regarding awareness program have got some suc-
cess. 
[5,14]
 WHO has been published a cardio vascular disease (CVD) program manual 
with recommendations for preparing a plan of operation for ARF and RHD prevention 
and control. 
[14]
  
 
Furthermore, this is a part of the prevention program that; as schools are responsible for 
scattering the infection, they can also be responsible for its control.  The identification 
of the susceptive children for ARF should be done by school health services and also 
trained community health workers can do the screening of ARF within the high inci-
dence area of RHD.  For improvisation of the client adherence to secondary prophylaxis 
and in follow-up programme, involvement of community people and teacher can play a 
vital role. 
[6,14,15] 
 
It was considered that good relationship between health workers and community people 
will prevent the complication on health care activity within the multicultural area and 
also in results.  In addition, improper language and the hasty behavior of the staff where 
client may hesitate to ask any questions are the examples of obstacles, which explain the 
relationship between patient and staff interaction. 
[1,2,3,5,6,14] 
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The “co-operation”, “effectiveness” and “dedication” of health staffs and community 
people like; “health administrators”, “educational administrators”, “teachers” and 
“community leader” are the key factors for achieving an appropriate result of a preven-
tion programme. 
[14]
 In contrast, clients themselves and their families involvement in the 
control strategies by community must be better for their health. 
[1,2,5,6,10,14]  
 
5.4.1.4. Dissemination of information                                                               
  
Door to door prevention programs can be achieved by the dissemination of information 
through spreading health awareness among the population, explaining information 
through pamphlets, posters, charts and leaflets, facilitating exchange of information and 
broadcasting health information. 
 
The community and schools are the places where health education campaigns takes 
place and which seems the best way to communicate the health message for school chil-
dren and their parents. Indirectly, via the school children’s health message could be 
passed to the parents. While implementing the ARF/RHD control program, transmitting 
and networking of health information; patient, commitment of the school, school health 
services to the health education of children are crucial. 
[6,7,14]
 At the end of the session 
distribution of the educational material is also the good way for ARF/RHD prevention. 
[6,10,14] 
 
Furthermore, broadcasting through regional radio and television channels for advertise-
ments and educational information 3-4 times yearly and supplying visual aids and print-
ed health information by health staff was emphasized for success of prevention pro-
gram. 
[1,6,10,14]
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5.4.1.5. Epidemiological Surveillance 
 
Epidemiological surveillance is the essential part in the prevention program of 
ARF/RHD, which facilitates all to acknowledge the cost effective prevention and set 
priorities to improve behavior practices.  
 
For an epidemiological ratio of the disease, proper information is beneficial for evalua-
tion of registration by surveillance of ARF/RHD. 
[1,5,6,14]
 According to the study, per-
manent surveillance of ARF/RHD was held for a long duration of 10 years, which in-
cluded proper registration of morbidity and mortality; healthcare and educational pro-
grams, and agreement for a conducted program plan
. [6]
 In the study prevention of 
ARF/RHD is developed, easy process, inexpensive, and cost-effective even though it 
was implemented insufficiently and sometimes not implemented among the elevated 
risk of the population of illness. 
[14,15,21]
 
 
The literature shows that adherence of national guidelines reduces the rate of ARF/RHD 
which support and avoid the economic burden of secondary and tertiary prevention. 
[6,8,18]
 Primary prevention activities of ARF/RHD are proven as a cost effective measure. 
[1,3,6,14,15,17]
 Secondary prevention activities must be started only after the confirmed and 
proper diagnosis of ARF/RHD. 
[2,2,6,10,14,17,18,20]
 Among choice of drug, Benzathine Pen-
icillin G (a deep intramuscular antibiotic injection) is proven as an effective, efficient, 
narrow spectrum, safety, and low cost and also amoxicillin is used in replace as penicil-
lin-V (oral antibiotic) in children for treatment of GABHS infection.  
[5,6,7,10,13,14-21] 
 
The surveillance report of ARF/RHD would be a beneficial source on the epidemiologi-
cal trends of the disease, if it is included into the national statistical data. And also regu-
lar analysis and evaluation of the disease in defined areas would provide useful sources 
about the characteristics of disease. Authorization reported that the seasonal frequency, 
circulation of streptococcal pharyngitis, incidence of ARF/RHD, and the level of An-
tistreptolysin O titers in the school children might be determined by epidemiological 
survey. 
[5,6,11,14]
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“A recent summary of the data on the disease burden of ARF and RHD in Australia 
concluded that these diseases are almost exclusively restricted to Aboriginal and Torres 
Strait Islander people living in regional and remote areas of central and northern Aus-
tralia.” [15,21] Furthermore, the global burden of GAS related disease reviewer reported 
that there are ARF /RHD cases without carditis still require preventive treatment. The 
incidence and hospitalization ratio of RHD was higher in aboriginal population than 
non-aboriginal, living in the same area. 
[14,15,18,19,21]
 Also a report by Wairoa College 
shows that, there was not decline in the manifestation of ARF/RHD in isolated region of 
developed country like New Zealand. 
[18] 
 
In the future to reduce the permanent occurrence and avoid sequelae of the 
ARF/RHD   establishment of “the large scale data collection system” and “obligatory 
notification system” would be beneficial. [10] Furthermore, for primary prevention pro-
gram availability of descriptive and “reliable” data need for definite recommendation. [5] 
 
The timely evaluation of the key elements and indicators are suggested and a formation 
of a “coordinated control program” in those area where there is highly incidence of 
ARF/RHD. 
[1,2,6,11,14,21]
 Maintaining the record of the history of ARF, which is the key 
element of RHD control at “individual”, “community” and “national level”. [21] Fur-
thermore, register based programs improve case detection, decrease ratio of ARF and 
hospitalization for ARF and RHD, monitor ARF patient movements, familiarize staff 
for ARF “ongoing care requirements”, rule out the poor adherence toward long term 
therapy and also observe the success of prevention program and variation in disease ep-
idemiology. 
[21]
  
 
In addition, for the people with a history of ARF/RHD a structure based care plan 
should be established and documented in the health center record. 
[1,5,6]
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6. CRITICAL REVIEW OF RESULTS 
 
The study is obtained by reviewing the evidenced based scientific literature. The authors 
might get better answer to the questions also other articles that require password and 
extra fee to access would have been added. 
 
The formulated questions have been organized to get appropriate answers, which could 
have been better results if have had found more effective articles and national practice 
guidelines had been found. 
 
Initially, the study discusses about the cost-effective prevention, which is still an ongo-
ing research on the development of a vaccine. Furthermore, literatures illustrate that 
primary prevention is now a cost-effective method while secondary prevention is the 
economic burden for developing countries. 
[1,3,6,10,1314]
  
 
The earlier studies mentioned that there is no any non-pharmacological prevention if the 
heart gets involved. 
[11] 
 
The chosen guidelines were mostly focused on pharmacologically assisted treatment of 
the disease. However, author’s intended to assess the portion regarding preventive strat-
egies from the practice guidelines.  
 
7. DISCUSSION AND CONCLUSION 
 
This objective of this study was to investigate the preventive measures for rheumatic 
fever and rheumatic heart disease by reviewing literatures with the set of questions, and 
by analyzing the articles and general guidelines. 
 
The findings are analyzed in concordance to ‘The Newman Systems Model’ by Betty 
Newman, for improving awareness among the general population about the illness with 
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the importance, focused basically on primary prophylaxis of disease with using concepts 
of primary prevention and secondary prevention 
[26]
 including health education, health 
personnel training, community participation, dissemination of information, and epide-
miological surveillance in the basis of the theoretical framework. 
[1,2,4,5,6,7,8,10,12,14,15,17,18,19,21] 
 
Evidence presented in this study reveals that occurrence of ARF is most prevalent in 
poor and overcrowding countries of the world. 
[1,2,4,5,6,7,10,13]
 The socioeconomic, behav-
ioral and environmental factors played an indirect but crucial role that risks the inhabit-
ants for developing ARF and consequently RHD. 
[1,3,5,6,10,13,14,15,17,18,21]
 Moreover, the 
low understanding level, compliance with management, 
[1,3,5,6,7]
 poor staffing and ser-
vices, overpopulation, remote setting of health center, 
[3] 
low educational status, short-
age of facilities, low level of awareness and community involvement and poor relation 
between health staff and community people were also exposed. 
[1,2,5,6,7,10,11,14,15,18] 
 
According to the reviewed articles and general guidelines, primordial prevention of 
rheumatic heart disease is directly or indirectly related to the prevention of risk factors 
of GABHS by progressing and improving socioeconomic and behavioral condition and 
infrastructure of living condition to reduce the burden of economic for secondary 
prophylaxis mostly in the developing countries. 
[1,3,5,6,7,11,13,14,18,21]
 When these primary 
prevention methods are ineffective then treatment and management of GABHS has to 
be conducted using BPG, an intramuscular injection or oral Penicillin V (or amoxicil-
lin). As for patient hypersensitive to penicillin, Erythromycin or Azithromycin can be 
used. As penicillin is of low cost and effective drug with narrow spectrum, it is the 
choice of drug used for secondary prevention of ARF/RHD broadly recommended 
worldwide. 
[1,2,5,6,10,14-21]
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Figure 2. Shows the co-relation between Prevention, Intervention and Education. 
 
The result found that if proper and update health education could conveyed to health 
care personnel and public, then the proper result can be obtained regarding to appropri-
ate knowledge towards prevention of disease. 
[1,2,6,14,17]
 Hence, considering all issues 
authors found that ‘knowledge’ is the main idea that needs to be revealed and conveyed 
to the general population and health care provider, who promote health of individuals. 
[1,2,3,5,6,7,11,1314]
 Therefore, there is a correlation between education, prevention and inter-
vention in this study. Further, authors have made ‘education as prevention’ as to be em-
phasized as a main theme after the whole study process. 
 
Regarding to the background information ‘preventive measures’ connects Newman’s 
theoretical framework ‘prevention as intervention’ and findings of research result ‘edu-
cation as prevention’, all of them are interrelated and proof of that the results found by 
the authors is valid and reliable. During the study process, it was an interesting discov-
ery for the authors about the similar disease in different localities. The authors interest 
and determinations in this study played a vital role to get appropriate result.  
 
Prevention  
Intervention Education 
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In conclusion, the authors achieved the results through the practice based effective trail 
literatures and guidelines, that there has been the co-relationship between prevention, 
intervention and education. The study shows that by educating prompt diagnosis and 
treatment of baseline disease is crucial for prevention of acute rheumatic fever and 
rheumatic heart disease. Earlier evidence explains primordial prevention is cost effec-
tive which avoid the burden of managing rheumatic heart disease that might affect the 
economy of the developing countries.  
 
8. RECOMMENDATION 
 
Establishing interpersonal relationship between healthcare team and the community 
people and conducting disease awareness health campaigns and other activities such as; 
dissemination of simple pamphlets, posters, educational materials plays an important 
role to convey health education information as well as to provide a quality care effi-
ciently. 
 
National control program and strategies must be carried out for treating GAS infections: 
sore throat, pharyngitis and acute episode of ARF. 
 
Organizing “effective prevention” and education programmes regarding GABHS infec-
tions, for expanding socioeconomic status of the population and for enhancing living 
status of big families and nutritional intake and for delivering easily accessible health 
facilities are the purposes for which lowering the incidence of ARF and also permanent 
sequelae rates must be a part of basic health policy.  
 
Proper implementation of national guideline should be done to decrease the reoccur-
rence of ARF and to reduce the burden of RHD within high-risk population.  
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APPENDICES 
 
Susceptible Host 
         Primordial Prevention  
        [Housing; Hygiene] 
GAS Infection  
        Primary Prevention 
       [Sore throat treatment; Vaccine (not  
     currently available)] 
Acute Rheumatic Fever  
        Secondary Prevention 
    [Regular Penicillin] 
No Rheumatic heart Disease 
 
   Rheumatic Heart Disease 
        
   
Rheumatic Heart Disease Morbidity [CCF; Stroke;...] 
      Clinical Management 
     [Heart Failure medication; Surgery;  
Death    anticoagulation] 
Figure 3. Shows the preventive strategies of Rheumatic Heart Disease. (Carapetis et al, 2009)  
 
